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© Composite breathable film comprising a breathable polyolefin film heat laminated to a nonwoven HDPE 
fabnc. Preferably, the breathable film is prepared by melt embossing a highly filled polyolefin film to impose a 
pattern of different film thickness therein, and stretching the embossed film. The nonwoven fabric is made by 
cross-laminating HDPE fibers at the crossing points to form a thin open mesh fabric, and coextruding a heat seal 
layer thereon. The composite is made by heat laminating the breathable film to the heat seal layer of the fabric 
The resulting laminate has excellent water vapor transmissibility. air resistance and strength and is particularly 
adapted for use as a housewrap. 
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COMPOSITE BREATHABLE HOUSEWRAP LAMINATES 



Field of the Invention 



offiJ^lrZ? " re ' at€S t0 ' am,nateS F ° r USS 35 h0usewr ^ i" the construct.cn industry for hou«e and 
office building to improve insulation and provide a water barrier. 



Related Art 



fiberf a'n'pressS'to ZfTm^TZT * * ""^ ^ ° f "* spun into 

breathmc. punctured m it so as to avoid water mgress but perm,; 



hp h € a,0rementioned mater,als fa » * certain severe tests when water stands m a hollow formed bv 

•he .,1m and sunactant is present. Water dnps through rapidly V 

brPP^l', n , Ven, T. haS am .° n9St ltS aimS ° f prOVidin 9 a mater,al wh "" '8 strong, has a good balance 
breathap.hry and barner charactenstic and wh.ch wi,. res.st ingress of water even in extreme cZ^aXZ 



Summar/ of Invention 



SSSiy Cr ° SS,n9 P ° intS t0 f ° rm 3 min ' ° pen mesh fa °" c * 9°° d strength and 

bacjL*^^ f ' lmS -, USed ,ar9e,y for diaper like a PP'ications. are combined with 

shears sar ^"uiK^si^^ to prov,de a ™ 

, 3 min a °t mP0S,t K lamina ! eS haVS 9 °° d bnMttha b i "«ty Improved strength and other propert.es Such a 

film mfttTf Drea ! hab,e fi,m used in *• '^inate of the present invention is produced from a precursor 
Mm that » prepared from a po.ymer composition that comprises at least a po.yo.ef in component and a 
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The polyolefin component may be any polyolefin which is suitable for film production, such as poly- 
propylene, copolymers of propylene, homopolymers and copolymers of ethylene or blends thereof. A 
preferred polyolefin is a copolymer of ethylene and other alpha-olefins having from about 3 to about 18 
carbons atoms, and particularly preferred is linear low density polyethylene. 
5 Linear low density polyethylene (LLDPE) is produced by copolymerizing ethylene with & to C-o alpha- 

olefin. Generally the preferred atpha-olefins include those selected from the group comprising butene-1. 
pentene-1. hexene-1. 4-methylpentene-l , heptene-1, and octene. The comonomers are present in amount 
up to 20 wt °o. normally between 3 and 14 wt%. 

70 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE INVENTION 



Broadly, the invention is a laminate of a breathable polyolefin film and a fabric. Suitable breathable 
polyolefin films used in the laminate of the present invention should have a water vapor transmission rate as 
is determined in accordance with ASTM F372-73, of at least about 3000 g,m 2 per day, preferably at least 
about 6000 g.m 2 per day. and especially at least about 8000 g.-cm 2 per day, and resistance to air 
permeability not less than about 200 Gurley seconds, and preferably net less than about 500 Gurley 
seconds. 

A preferred breathable film used in the laminate of the present invention is produced from a precursor 

20 film that is prepared from a polymer composition that comprises at least a polyolefin component and a filler. 
The polyolefin component may be any polyolefin which is suitable for film production, such as poly- 
propylene, copolymers of propylene, homopolymers and copolymers of ethylene or blends thereof. A 
preferred polyolefin is a copolymer of ethylene and other a-olefins having from about 3 to about 18 carbon 
atoms, and particularly preferred is linear low density polyethylene. 

25 Linear low density polyethylene (LLDPE) is produced by copolymerizing ethylene with a C* to C*o 
alpha-olefin. Generally the preferred alpha-olefins include those selected from the group comprising butene- 
1, pentene-1, hexene-1. 4-methylpentene-1 , heptene-1, and octene. The comonomers are present in 
amounts up to 20 wt. %, normally between 3 and 14 wt. %. The polymerization is conducted at 'low 
pressure using a chromium catalyst or Ziegler catalyst and may be carried out in the gas phase. The 

30 LLDPE produced by such methods have a density between 0.900 and 0.935 g/cm 3 and a melt index (Ml) 
between 0.1 and 5.0 grams per 10 minutes. Manufacturing processes for production of LLDPE are known, 
such as disclosed in U.S. Patent Nos. 4,076,698 and 4,205,021. LLDPE is preferred as the polyolefin film 
component for use in the laminate of this invention because of its high tear strength, ease of compounding, 
and low cost. However, it is contemplated that ultra low density polyethylene or plastomers are also suitable 

55 for use as the film component 

Fillers useful in the breathable film of the laminate of this invention may be any inorganic or organic 
material having a low affinity for and a significantly lower elasticity than the polyolefin component. 
Preferably the filler should be a rigid material having a non-smooth hydrophobic surface, or a material which 
is treated to render its surface hydrophobic. The preferred mean average particle size of the filler is 

40 between about 3 to 5 microns for films having a thickness of between 4-6 mil prior to stretching. Examples 
of the inorganic fillers include calcium carbonate, talc, clay, kaolin, silica, diatomaceous earth, magnesium 
carbonate, barium carbonate, magnesium sulfate, barium sulfate, calcium sulfate, aluminum hydroxide, zinc 
oxide, magnesium hydroxide, calcium oxide, magnesium oxide, titanium oxide, alumina, mica, glass 
powder, zeolite, silica, clay, etc. Calcium carbonate is particularly preferred for low cost, whiteness, 

45 inertness, and availability. The inorganic fillers such as calcium carbonate are preferably surface treated to 
be hydrophobic so that the filler can repel water to reduce agglomeration of the filler. Also, the surface 
coating should facilitate dispersion of the filler in the polymer while allowing the filler to be pulled away from 
the polyolefin under stress. A preferred coating is calcium stearate which is FDA approved and readily 
available. Organic fillers such as wood powder, pulp powder, and other cellulose type powders may be 

so used. Polymer powders such as Teflon® powder and Kevlar® powder can also be used. 

The amount of filler added to the polyolefin depends on the desired properties of the breathable film 
including tear strength, water vapor transmission rate, and stretchability. However, it is believed that a 
breathable film cannot be produced as is taught herein with an amount of filler less than about 15 percent 
by volume of the polyolefin/filler composition (e.g. LLDPE<'CaC0 3 having less than about 38 percent by 

55 weight CaC0 3 ). The minimum amount of filler is needed to insure the interconnection within the film of 
voids created at the situs of the filler, particularly by the stretching operation to be subsequently performed 
on the precursor film. Further, it is believed that useful films could not be made with an amount of the filler 
in excess of about 35 percent by volume of the polyolefin/filler composition (e.g. LLDPE*CaC0 3 having 

3 
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nH 3 " ^T- 65 « P6rCent bV WeiQht CaC ° 3) - Hf 9 her <* may cause difficulty in 

compounding and sign.ficant losses in strength of the final breathable film acuity 

™ J 30 '^ 8 !? fi " er compositions usable in f» breathable film of the laminate of this invention may be 

. exam D Te n Z IS^! "7 s ' ^ C0mt5 ™ y bS ^ a « * £ 

! f h i ? 9 mate «a's and then passing the overall compos.tion through a compounding 

extruder. Alternatively, the po.yolefin and filler components may be fed ditty to a mtmg devTe suSas 

aOTtomerS and jeCt ' ve .'.f to ° bt3in a Aspersion of the fil.er ,n the polymer w.thout 

agglomeration, and this is readily achieved by inducing sufficient shear and heat to cause the oolvoiefin 

« X \ melt - ^T 6 " temperature * snould be control.ed asTs normaHy donf 0 

avo,d molecular wei ght degradation. Compounding of LLDPE and calcium carbonate that is surface t^ed 
w,th calcum stearate has been improved by vacuum drying the mixture with the extruder 

imo^LT J^T^J 0 ^ V fMm Pfepared fr ° m * e Po«wWhvBlar composition may be 

improved by addition of small amounts of an olefrnic elastomer 

5 -xtriio'n"^ be manufactured in *° i Precursor film by conventional tubular 

^tT^Z^! h r J' , V C3St eXtrUSi ° n ° r by qU6nCh,n9 teChniques wn,ch a ' e , n 
embossed as SoT eXtrUS '° n ^ * B ^ ^ Can be immediatel V 

In the cast extrusion process, the molten resin is extruded from an elongate die in the form of a web 
L Tn 13 P ;r SS6d a9a ' nSt 3 C0 ' d r °" t0 ChHI ^ SOlidi, y *• An ^oLed pattern may belpJnS' 

wh,r h e l m IZ '^ 9 !" en9raV6d r °"- The PrSCUrSCr fHm is preferrab| y P^^ed to a gauge of 4 toTS 
which allows for further stretching as described below. The extrus.on temperatures die temoeratures and 

^sz^^r^r on : he compos,tion empioyed - but aenera " ^^ss^S 

ranges tor compositions of the present invention prepared by cast extrusion. 

Melt Temperature (" F) 350-450 
Die Temperature (" F) 350-450 
Embossing Roll Temperature (" F) 70-130 

m^'IHl f0 H mat, ° n bV Ular eXtrUSi ° n P roduces bala "ced films having increased film strength in both the 

m^S anTth^rJT'f r,H d, ' reC r- ^ ^ ^ *" **««■"•«* forming composit-on is S 
melted and Jen extruded through an annular die. The die should preferably have a die gap suitable fo 
exfrudmg LLDPE res.n which normal.y is greater than about 0.5 mm and oreLably greate Z 0 75 mm 

Stleen SSi^^^T* * * ™ ^!to 300 ' C^raoTy 

be ween 190 C and 240 C. The molten composition is preferably extruded in an upward vertical direction 

Thftuhul 0 ?l h H f bUbb ' e ° r h tUb6 ' a ' th0U9h ft a ' S0 C3n 06 eit ^ downwardly o hon.ontX 

The tubular extrudate * expanded to the desired dimensions and then cooled bv one of «2 
conye nt , onal tec ^ whjch are WQ|| known jn ^ ^ force£j ^/^^tnd ^quicTS 

1 The m : o° m b f bl6 . iS then H , f,attened b * passina film through a col.apsing frame and a Tefof ^p 
innuJr die ^ Pr ° Vi " 9 & ° f draWm9 ^ tUbU * ar 0r bubb,e awa * fr0 ^ ^ 

kn^^t?* PreSSUre ° f 3 93S ' SUCh 38 3ir 0r nitrogen - is maintained inside the tubular bubble As is 
TeZe^ZT 0 * ° f C ° t n r ti0na ' b '° Wn fi ' m Pr ° CeSSeS - the presence of *° ^ «« controHedt'impa" 

be ^easurS Z T t0 the . fi !T 1 K tUbe " bUbb ' e " ^ degree of tubu,ar bubb,e may 
be measured as the rado of the expanded bubble circumference to the circumference of the die annulus 

This mo « generally in the range of 1:1 to 6:1 and for a precursor breathable film is preferably Irom z" to 

Embossing is typically used on the surface of polyolefin films to reduce gloss. Embossing can be 
-mposed on the precursor film surface at the time of the film fabricate for cast extrusion or at a 
subsequent time for cast or tubular extrusion by procedures we., known in the art To^he present 

22^^^^^ °V h9 inVenti0n " 9mbOSSin9 ' mP0SeS a " atte " ordlfferent mm 
ZtrZl !f . ? Precursor film, and can be conducted with any micwmacro pattern, e g cross- 

STSh ' C ' r ? eS - diamonds ' hexa 9°" s ^c. The pattern can be e.ther in .ine ando o^ ine and 

the rolls can be engraved with either pin up and, or pin down type configurations 

«S?l° f ! breathabie L fi ' m f ° r iP the PreS6nt ,aminate ,s achieved b V retching the 
ZnZZ „ S -nterconnected voids. Stretching or "Orientation" of the film may be carried out 

^SZ^T (MD) ° f ^ tranSV8rS9 dir6Cti0n (TD > or botb direct b onsTbiSa; y 

either simultaneously or sequentially using conventional equipment and processes fbHowing cooling of the 
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precursor film. 

Blown films are preferably stretched in the machine direction or in both directions whereas cast films 
are preferably stretched in the transverse direction. For orientation in the MD, the precursor film is passed 
around two rollers driven at different surface speeds and finally to a take up roller. The second driven roller 
5 which is closest to the take up roll is driven faster than the first driven roller. As a consequence the film is 
stretched between the driven rollers. 

Film orientation may also be carried out in a tentering device with or without MD orientation to impart 
TD orientation to the film. The film is gripped by the edges for processing through the tentering device. 
Stretching of melt embossed precursor films with a tentering device at a film speed of about 60 meters per 
10 minute produced breathable films having the desired water vapor and permeabilities. The resulting films 
had greater permeability in the areas of reduced thickness in comparison to the areas of greater thickness. 

Although not thoroughly investigated, controlling of the strain on the film during stretching is believed to 
be important to controlling the permeability. For stretching in the transverse direction, strain is controlled for 
a given stretch ratio by adjusting the film speed and the stretching distance. The stretching distance is 
rs measured, between the point where the film starts to increase in width to the closest point where the film is 
fully stretched. For stretching in the machine direction, strain is controlled for a given stretch ratio by 
controlling film speed and the gap between the first and second driven rollers. 

A range of stretching ratios from 1:2 to 1:5 prove satisfactory for MD stretching with a ratio of 1:4 being 
preferred. A range of stretching ratios of 1:2 to 1:5 prove satisfactory for TD stretching with a ratio of 1:4 
20 being preferred. 

The water vapor permeability of the embossed film following stretching, as measured by the final 
WVTR of the film, was found to be inversely related to the stretching temperature. Stretching at a 
temperature of about 45 'C produced a film having a slightly higher WVTR than stretching at temperatures 
of about 60 *C. 

25 The stretched film can be heat set to stabilize the film for any subsequent processing at temperatures 
above the stretching temperature. The film can be heat set at any temperature above the stretching 
temperature and below the softening temperature to add stability. However, higher temperatures cause 
stiffness and some reduction in WVTR. Heat setting at about 80* C produced a softer film with substantially 
higher WVTR in comparison to heat setting about about 95° C. 

30 It is preferred that tension be maintained on the film during the heat setting and cooling to minimize 
shrinkback. Upon cooling to ambient temperature (i.e., room temperature) or near ambient, the holding force 
may be released. The film may contract somewhat (snapback) in the TD but will retain a substantial portion 
of its stretched dimension. . 

Heat setting can be accomplished by maintaining the film under tension in the stretched condition at 

35 the heat setting temperature for about 1 - 2 minutes. Preferably, however, me heat setting and cooling is 
carried out while permitting the film to contract slightly, but still under stress. The controlled shrinkback of 
from 5 to 30%, preferably between 15 and 25%. of the maximum stretched width has given particularly 
good results in eliminating storage shrinkage. 

Fabrics suitably laminated to the breathable film in the housewrap of the present invention include any 

40 high strength fabric which can be bonded to the breathable film without adversely affecting the water vapor 
permeability or the resistance to air permeability of the breathable film, i.e. the fabric must generally have a 
suitably open mesh to avoid substantially blocking the micropores of the breathable film. The fabric may be 
woven of any suitable material, but is preferably nonwoven polyolefin such as, for example, low density 
polyethylene, polypropylene, and preferably linear, low density polyethylene or high density polyethylene. 

45 The fabric should have an elongation (ASTM D1682) less than about 30%; an Eimendorf tear strength 
(ASTM D689) of at least about 300 g, preferably at least about 600g and especially at least about 900g; and 
a breakload (ASTM D1682) of at least about 15 lb/in., preferably at least about 25 lb/in., and especially at 
least about 30 lb/in. These fabrics are believed to be prepared from HDPE films having outer layers of 
ethylene-vinyi acetate coextruded on either side of the HDPE or heat seal layers. The films are fibrillated, 

so and the resulting fibers are spread in at least two transverse directions at a strand count of about 6-10 per 
inch. The spread fibers are then cross-laminated by heat to produce a nonwoven fabric of 3-5 mils with 
about equal MD and TD strength. These fabrics have excellent strength properties in both MD and TD for 
reinforcing the breathable film, an open structure to avoid substantially blocking the micropores of the 
breathable film when laminated thereto, and an outer layer of ethylene-vinyl acetate copolymer for heat 

55 sealabiiity. 

The fabric and the breathable film are laminated together to form the breathable composite of the 
invention. The lamination may be effected by facing the film and the fabric together and applying heat and 
pressure. The laminating temperatures to which the film and fabric are exposed should be sufficient to 

5 
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achieve lamination, but should not be too high in order to avoid the flow of the film polymer into the 
the Xc « SZZl I C rr Uent redUCti ° n in W3ter - VaD ° r *"**tV- «" a prefer^em^ment 
about 50-100 os, into contact w.th the unhealed film to bone the fabric and film ,nto the laminate 

snm riZ are commercially available under the trade aesignat.ons CC-1001. CC-2001 and CC- 

3001 CLAF nonwoven HDPE fabrics. 



EXAMPLES 



nrpnlln 1 9 ,! xamples : " h,ch i,lustrate me,t embossed breathable films and fabric lammates thereof 

STfr ^S*" 08 Pr6Sent inVenti0n ' 3re not intended to ,imit the to the sp^ic 

compos.t.ons. Other compounds such as elastomers, stabilizers against heat or ultraviolet rays. pigmTn s 

a t? e t be add6d t0 thS com P° sitions in *• conventional manner, .n the exlpfcs which 

Permatran W1 analyzer manufactured by Modern Controls International. Inc and air resistance was 
measurea on a g U r.ey H-P-S Tester No. 4200 in accordance w„h the manufacturer's dfrecions 



Example 1 (COMPARISON) 



A linear low density polyethylene which consisted of a copolymer of ethylene and hexene-1 was 

SSTESTT e i ual wei9ht of a surface treated caic,um carbonate - The caic, * m wS 

f?™?,!, ! ^ St8arate t0 re " der the surface of Paries hydrophobic. The resulting 

formulation was cast extruded .nto a precursor film having a thickness of approx.mate.y 4 to 6 mil 9 

HiroZvf re ! 6n9 ,.T rSOr f " m W3S COOled and lhen subjected to tentering stress in the transverse 

performed in a tentering frame w.th heat applied only to the final zone of the tentering frame The 
temperature of the flkn in the final zone was maintained at about 93'C. As a result of convecLn Tth'in me 

breJZle Zn T??S V** ^ ° CCUnad * ™™™ «** 60 ' C - ™. «*" oecsTe and 

b relTe 1 LT» , WtB " 9d ^ Pr ° PertieS f ° ,,0W,n 9 the heat S8ttin 3 tre atment. The final 

breathable film had a water vapor transmission rate of up to 5800 grams per square meter per day at 38" C 



Example 2 



as Zln* T thI C COmposit,on of E * am P' 8 1 was cast extruded under the same cond.t,ons 

mlleTTJ J« I P «f L 30 ' f m W3S PaSS6d betWee " 3 Smooth ro,ler and a dia ™"0 Patterned emboss.ng 
r"et^ b ~lT J? ^ 3 tt1 ' CkneSS ° f ■H™*™"* 4 to 6 mil and a diamond pattern on one side 
The film became whrter when stretched at the temperature and conditions stated for Example 1 Heat 
setting was also conducted as described for Example i. This film had a WTVR value of 8 ^00 grams oe 
rmb 0 r L meter r S,retChin9 C3USed 9reater ?*™™«V the th,n portions of me film leafed by the 

and ilSiE ^ T^'T ? thS thiCk ^ WhiCh rS,ained 9 reater str an 9 th. The final film had a drapy 
and softer film structure and a h.gher tear strength than the film of Example i 



Example 2 



conln S ^F» [ compos.t.on of Example 1 was extruded and melt embossed under the same 
tZnlZ fT P,e 6 PreCUrS ° r fi ' m W3S thSn StretChed with the tentering device of Example 2 The 
about 35 C. The final film had a WTVR value of 1 0,300 grams per square meter per day 
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Example 4 

A breathable film was prepared under the same conditions of Example 3 except that the stretching 
temperature was adjusted to 70° C. The final film had a WVTR value of 10,000 grams per square meter per 
day. 



Example 5 

iq A breathable film was prepared under the same conditions of Example 3 except that the stretching 
temperature was adjusted to 93° C. The final film had a WVTR value of 9,900 grams per square meter per 
day. 

The following Table 1 presents a comparison of the variables in Examples 1-5. 



15 



TABLE 1 



20 



25 





Stretch 


Heat Set 


WVTR 




Temp., 8 C 


Temp./ C 


g.m 2 day 


Example 1 (Comparison) 


60 


93 


5,800 


Example 2 


60 


93 


8.100 


Example 3 


35 


78 


10.300 


Example 4 


70 


78 


1 0.000 


[ Example 5 


93 


78 


9,900 



30 



35 



Examples 6-19 



Various breathable films ( H BF") prepared in the manner described above under the conditions indicated 
in Table II (50wt% LDPE/50 wt. % CaC0 3 )were heat iaminated with commercially available CLAF nonwoven 
fabrics designated CLAF-1001. CLAF-2001, CLAF-3001 and CLAF-5001 having the properties indicated in 
Table II, The CLAF fabrics had a heat seal layer comprising ethylene-vinyi acetate copolymer. The 
breathable films and fabrics were heat laminated by heating the fabric to 200-240 °F and pressing the 
unhealed BF to the heated fabric between rollers at 100 psi. Two commercially available housewraps. with 
the trade designations BARRICADE© (spun-bonded polyethylene) and TYVEK® (flash spun HDPE) are 
included in Table II as Examples 18 and 19 for purposes of comparison. 



40 



45 
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From the data seen in the foregoing Table II, it is readily apparent that the housewrap of the present 
invention is far superior to the commercially available housewrap. in both air resistance and tear strength, 
and comparable in water vapor transmissibility. Quite surprisingly, the breathable film CLAF fabric laminates 
substantially retain the desirable water vapor transmissibility and air resistance of the breathable film, but 

5 yet generally have average tear, elongation and breakload properties better than either the breathable film 
or the CLAF fabric, a truly synergistic result. 

White the invention has been described as a housewrap, the laminated fabric and film is equally well 
suited for other applications, including for example, the manufacture of disposable absorbent fabrics such 
as diapers and devices for incontinents medical and surgical supplies, apparel and household furnishings. 

io tape and packaging, and filtration membranes. Specific examples may include bum dressings, sterile 
packaging, rain coats, shoe linings, nonfogging packaging film, bacteria filters, water purification filters and 
the like. 

Having described the invention above, various changes from the specific materials, procedures and 
apparatus will occur to those skilled in the art. It is intended that all such variations within the scope and 
75 spirit of the appended claims will be embraced thereby. 



Claims 



20 i. Laminate, comprising: 

a continuous breathable poiyofefin film having water vapour transmission rate of at least about 1000 g m* 
per day and an air resistance not less than about 1 00 Gurley seconds; and 

laminated thereto, an open mesh structure having an elongation less than about 30%, an Eimendorf tear 
strength of at least about 300 g, and a breakload of at least about 15 lb/in. 
25 2. Laminate of claim 1, wherein the film has a water vapour transmission rate of at least about 8000 
g/m 2 per day and an air resistance not less than about 500 Gurley seconds. 

3. Laminate according to claim 1 or claim 2, wherein the open mesh structure is a nonwoven cross- 
laminated fibrillated polyoiefin fabric, preferably of high density polyethylene, polypropylene or linear low 
density polyethylene, and especially a fabric having MD and TD strand counts between about 6 and about 

30 10 per inch and a thickness of about 3-5 mils. 

4. Laminate according to any of claims 1 to 3, wherein the film and the open mesh structure are heat 
laminated, preferably by inclusion of a coextruded heat seal layer, especially of a ethylene-vinyi copolymer, 
suitably ethylene-viny! acetate. 

5. Laminate according to claims 3 and 4, wherein the fabric has heat seal layer of ethylene-vinyi acetate 

35 copolymer and is prepared from high density polyethylene sheet coextruded with said heat seal layer on 

either side thereof by fibri Hating said sheet, spreading said fibers in a least two transverse directions and 
cross-laminating said fibers with heat. 

6. Laminate according to any of the preceding claims, wherein said film is produced by the step of heat 
setting the stretched film at a temperature above the stretching temperature and below the softening 

40 temperature of the stretched film, the polyoiefin film containing preferably a copolymer of ethylene and a 
C^-Co alpha-olefin, the filler being calcium carbonate, surface treated with calcium stearate and/or the film 
being melt embossed especially with a diamond pattern before lamination. 

7. Laminate according to any of the preceding claims, wherein the polyolefinvfiller mixture contains 
between about 15 percent to about 35 percent filler by volume. 

45 8. A method of preparing a laminate according to any of the preceding claims comprising the step of 
laminating an open mesh structure with a coextruded heat seal layer to the film, preferably by heating the 
open mesh structure and pressing it against the film, preferably unheated. 

9. Laminate including a continuous film of polyoiefin containing pore nucleating filler and oriented so as 
to provide a breathable but liquid impermeable layer adhered through a low melting point adhesive to an 

50 open mesh, tension and tear resistant structure. 

10. A laminate comprising: 

a breathable polyoiefin film having a water vapour transmission rate of at least 3000 g/m 2 per day and an air 
resistance not less than 200 Gurley seconds; and 

laminated thereto, a fabric having an elongation less than 30%, an Eimendorf tear strength of at least 300 g 
55 and a breakload of at least 15 lb/in. 
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'^j Composite breathable housewrap laminates. 

0 Composite breathable film comprising a breatha- 
ble poiyoleftn film heat laminated to a nonwoven 
HDPE fabric. Preferably, the breathable film is pre- 
pared by melt embossing a highly filled polyolefin 
film to impose a pattern of different film thickness 
therein, and stretching the embossed film. The non- 
woven fabric is made by cross-laminating HDPE 
fibers at the crossing points to form a thin open 
mesh fabric, and coextruding a heat seal layer there- 
on. The composite is made by heat laminating the 
breathable film to the heat seal layer of the fabnc. 
The resulting laminate has excellent water vapor 
transmissibility, air resistance and strength and is 
particularly adapted for use as a housewrap. 
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